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The Electrochemical Society of Japan 

Highly Transparent and Photoactive Ti0 2 Thin Film Coated on Glass 
Substrate 

Object: 

Applications of Ti0 2 photocatalyst to the environmental clarification 
have been examined in each field. We successfully developed 
photocatalytic glass having a high transmittance in the visible spectrum 
and a high photocatalytic activity and will report hereinafter. This 
material, having a deodorizing function, an antibacterial function and a 
self-purification function, can be applied to various glass products, window 
glass, or the like. 

Method: 

A Ti0 2 photocatalytic thin film was formed with a pyrosol process 
(atmospheric CVD). An organic solvent solution of titanium tetra 
isopropoxide was atomized with an ultrasonic oscillator. The vapor-phase 
transportation of the mist was conducted with air within an electric furnace 
which had been heated in advance, and a pyrolysis reaction was caused on 
the subtrate, and thereby a Ti0 2 film was formed. As a substrate, silica 
glass, soda-lime glass (SLG), and SLG having a Si0 2 coating thereon 
(Si0 2 /SLG) were used. 

The surface of the Ti0 2 was analyzed with a SEM and a TEM. The 
crystal phase was identified by XRD and ED (electron diffraction). The 
optical properties were determined by the ultraviolet/visible spectrum. Na 
of the Ti0 2 thin film was analyzed by ESCA. 

The measurement of the photocatalytic activity was evaluated by 
the decomposition of gas-phase acetaldehyde, salad oil, and so on. With 
respect to the decomposition of acetaldehyde, saturated gas was injected 
into a glass vessel to be of a predetermined concentration and the 
adsorption equilibrium was achieved at a room temperature. Next, light is 
irradiated with BLB (1.2 mW/cm*), and thereby the reaction was initiated. 
With respect to the decomposition of salad oil, salad oil of commercial use 
was applied to the Ti0 2 thin film by 0.1 mg/cm^ and, through the light 



irradiation with BLB (4.8 mW/cm^), the decrease in the mass of the salad oil 
was measured. 

Effect: 

The photocatalytic glass had a transmittance of about 80 % in the 
visible spectrum, the crystal phase thereof was anatase, and the particle 
diameter thereof was about 10 nm. FIG. 1 shows the photocatalytic 
decomposition of acetaldehyde in the case of forming the film on a silica 
substrate, an SLG substrate, and an SiOa/SLG substrate. In the case of 
SLG, the activity is lower than in the case of SiCVSLG. It was assumed 
that the reason was because the Na component of the substrate was diffused 
at the time of forming the film, a crystal phase similar to that of NaTi0 3 
was formed and functioned as the recombination center of the positive hole 
and the electron. That is, it was possible to obtain photocatalytic glass of 
high transparency and photoactivity by forming a transparent thin film of 
Si0 2 or the like for preventing the influence of the substrate impurity on the 
SLG. FIG. 2 shows the results of the photocatalytic decomposition of salad 
oil. Almost all salad oil applied to the Ti0 2 thin film was decomposed after 
about 8 hours. 



A glass material is often used for sufficiently passing the light 
therethrough in the living circumstances because of the nature. Therefore, 
this material can contribute to creating the more comfortable circumstances. 



